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Innervation of the Forearm and Foot 
in the Ox (Bos taurus), Sheep (Ovis aries) 
and Goat (Capra hircus) 
* N. G. Ghoshal, G.V.Sc., D.T.V.M., Dr. med. vet., Ph.D. 
R. Getty, D.V.M., M.S., Ph.D. 
INTRODUCTION 
From a comparative standpoint and for 
the sake of "applied" or "practical" anat-
omy to satisfactorily accomplish the nerve 
block for various surgical procedures for 
both the fore- and hind extremities of the 
ox, sheep and goat, a comprehensive 
knowledge regarding the innervation and 
disposition of various nerves supplying the 
appendages in these species is essential. 
Diseases of the foot of livestock often im-
pair the animal's utility and, thus, cause 
economic loss to the farmer. Conse-
quently, this investigation has both a prac-
tical application in the practice of veteri-
nary medicine as well as being of aca-
demic interest. 
Very little information, to date, is avail-
able in the literature, especially in English, 
on the nerve supply to the appendages of 
both small and large ruminants. The fore-
foot of the animal is homologous to the 
"manus" (wrist and segments distal to it) 
of the human hand. The innervation of 
this region consists of the "motor" and 
"sensory" supply. For successful produc-
tion of anesthesia during surgery, block-
ing both types of innervation is important. 
In addition, with the increasing use of the 
small ruminant in various medical facili-
ties for comparative medical research, it 
seems desirable and pertinent that the de-
tails of the innervation of the forearm and 
foot in the ox, sheep and goat be described. 
* Dr. Ghoshal is an Assistant Professor in the de· 
partment of Veterinary Anatomy. Iowa State Uni-
versity. . 
Dr. Getty is a professor & head of the Department 
of Veterinary Anatomy. Iowa State University. 
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REVIEW OF LITERATURE 
The innervation of the forearm and 
forefoot in ruminants is, to some ex-
tent, described in the standard text-
books l.:l·H ;.11.1a-lii.:w." Besides, there are 
several articles about the nerve supply in 
the ruminants:l·'i-!J·IO.12,17-10.21. These inves-
tigations have been centered around the 
morphological and "applied" anatomical 
studies. 
The number of texts in English and 
foreign languages, the inconsistency of 
descriptions, and the complexity of the 
area have not permitted consideration of 
all these detailed differences in this re-
view. Descriptions relative to similar as 
well as dissimilar observations will be in-
corporated in the discussion. In this arti-
cle, the nomenclature recommended by 
Ghoshal and GettyS for the ulnar, median, 
radial and cutaneous branches of the axil-
lary and musculocutaneous nerves will be 
used. 
MATERIAL AND jUETHODS 
Ten forelimbs each of the ox and sheep 
and twelve of the goat were dissected for 
this investigation. The animals were sac-
rificed in the Department of Veterinary 
Anatomy, College of Veterinary Medicine, 
Iowa State University, Ames, Iowa, be-
tween June, 1964, and June, 1966. Breed, 
age, sex and body weight of the animals 
were not considered in this study. 
Dissection was accomplished at times 
on fresh specimens. When embalmed 
specimens were used, the following em-
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balming solution was employed: isopropyl 
alcohQI, 60% ; formalin, 4% ; phenol, 6% ; 
corn syrup, 2.5% ; and water, 27.5% . 
RESULTS 
Innervation of the forearm, or ante-
brachium, and foot, or manus, in the ox, 
sheep and goat consists of the following: 
1. the N. ulnaris, 
2. the N. medianus (including the Ra-
mus musculocutaneus, which in re-
ality, is the Ramus muscularis dis-
talis n. musculocutanei), 
3. the N. radialis, and 
4. the N. cutaneus antebrachii crania-
alis n. axillaris. 
1. N. ulnaris (Figs. 1, 2) 
In the ox, the ulnar nerve passed dis-
tally in a common sheath with the median 
nerve (N. medianus) and in the middle of 
the arm separated from the latter. There-
after, the ulnar nerve continued down-
ward and backward and, about an inch 
above the point of the elbow, detached the 
caudal cutaneous nerve of the forearm (N. 
cutaneus antebrachii caudalis) from its 
cranial aspect. 
About half an inch from its origin, the 
caudal cutaneous nerve of the forearm 
divided into cranial and caudal twigs. The 
cranial twig, after a short course, again 
divided into two, thus, ultimately giving 
rise altogether to three twigs which can 
be conveniently designated as the cranial, 
middle and caudal twigs. The cranial 
twig stretched downward and somewhat 
forward and supplied the fascia and skin 
on the craniomedial aspect of the carpus. 
The middle twig descended distally and 
furnished the fascia and skin of the 
mediocaudal aspect to the middle two-
thirds of the forearm. The caudal twig, 
within the proximal third of the caudal 
aspect of the forearm, split again into 
cranial and caudal twigs. Its cranial twig, 
after a short course, joined the middle 
twig of the caudal cutaneous nerve of the 
forearm and ramified in the mediocaudal 
aspect as mentioned above, while its 
caudal twig was expended in the fascia 
and skin on the proximal third of the 
caudal aspect and the adjoining area on 
the lateral aspect of the forearm. 
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The ulnar nerve stretched behind the 
medial epicondyle of the humerus and 
about half an inch below gave off two 
twigs caudally which disappeared inside 
the ulnar head of the M. flexor carpi ul-
naris and ulnar head of the M. flexor digi-
torum [digitalis] profundus. Later, it 
dipped between the two parts of the for-
mer muscle and detached two twigs in 
quick succession, cranially, which were 
destined to innervate the humeral head of 
the M. flexor carpi ulnaris, M. flexor digi-
torum [digitalis] superficialis and the 
humeral head of the M. flexor digitorum 
[digitalis] profundus. Within the proximal 
third of the forearm, it was related later-
ally to the M. flexor digitorum [digitalis] 
superficialis and medially to the M. flexor 
carpi ulnaris. Near the middle of the fore-
arm, it crossed, gradually, the deep face 
of the latter muscle and appeared super-
ficially in the space bounded laterally by 
the M. ulnaris lateralis [so M. extensor 
carpi ulnaris], medially by the M. flexor 
carpi ulnaris and deeply to the tendon of 
the ulnar head of the M. flexor digitorum 
[digitalis] profundus. It descended be-
tween the tendons of insertion of the Mm. 
flexor carpi ulnaris and ulnaris lateralis. 
About an inch to an inch and a half above 
the accessory carpal bone, it divided into 
dorsal and palmar branches. At the site 
of the division it furnished a twig to the 
M. ulnaris lateralis. 
The dorsal branch (Ramus dorsalis n. 
ulnaris) of the ulnar nerve gradually de-
scended along the caudolateral aspect of 
the carpus, detached a small twig to the 
lateral aspect of the accessory carpal bone 
and proceeded distally. During its distal 
course, it gave off numerous twigs to fur-
nish the fascia and skin along the dorso-
lateral aspect of the metacarpus. About 
an inch above the fetlock joint, it split into 
two twigs. The palmar twig (N. digitalis 
dorsalis communis IV) descended along 
the dorsolateral aspect of the fetlock joint, 
where it released a twig caudally which 
was directed towards the lateral acces-
sory digit (5th digit) to ramify around 
same. Subsequently, the palmar twig ex-
tended distally as the dorsal proper digital 
nerve (N. digiti IV dorsalis proprius) of the 
4th digit. The dorsal twig extended down-
21 
ward and forward to ramify in the fascia 
and skin on the dorsal aspect of the fetlock 
joint. 
The palmar branch (Ramus palmaris n. 
ulnaris) of the ulnar nerve, about half an 
inch below its separation, detached a very 
slender twig passing obliquely under the 
tendon of insertion of the M. flexor carpi 
ulnaris and furnished the fascia and skin 
on the proximal third of the medial sur-
face of the metacarpus. The main trunk 
crossed the deep face of the M. flexor 
carpi ulnaris, descended medially to the 
accessory carpal bone and was deeply re-
lated to the tendon of the M. flexor digi-
torum [digitalis] superficialis. Below the 
carpus, it was situated somewhat between 
the tendons of the Mm. flexor digitorum 
[digitalis] superficialis and profundus. 
Approximately an inch below the acces-
sory carpal bone, it gave off a branch (Ra-
mus profundus) which extended along the 
lateral aspect of the tendon of the M. 
flexor digitorum [digitalis] profundus and, 
after repeated branching, disappeared 
within the M. interosseus medius. The 
continuation of the palmar branch (Ra-
mus superficialis) descended along the lat-
eral face of the tendon of the M. flexor 
digitorum [digitalis] superficialis, released 
twigs to the M. interosseus medius and, 
about an inch and a half above the fetlock 
joint, received the lateral branch (Ramus 
lateralis) of the lateral palmar nerve (N. 
palmaris lateralis) of the median nerve (N. 
medianus). The latter nerve trunk, the N. 
digitalis palmaris communis IV, during its 
distal course, detached a few twigs to the 
lateral accessory digit (5th digit) and con-
tinued distally as the N. digiti IV palmaris 
proprius along the palmarolateral aspect 
of the 4th digit. 
In the sheep and goat (Figs. 3, 4, 5, 6) 
the caudal cutaneous nerve of the forearm 
(N. cutaneus antebrachii caudalis) arose 
within the distal half of the arm and sup-
plied the fascia and skin on the medio-
palmar aspect of the proximal one-fourth 
of the forearm. In the sheep the super-
ficial branch of the Ramus palmaris n. 
ulnaris joined the Ramus lateralis of the 
N. palmaris lateralis, detached twigs to the 
5th digit and continued distally as in the 
ox. In the goat the superficial branch of 
22 
the Ramus palmaris n. ulnaris joined the 
N. palmaris lateralis and descended fur-
ther, as in the ox and sheep. 
II. N. medianus (Fig. 2) 
In the ox the median nerve ran, to-
gether with the ulnar nerve (N. ulnaris), 
within a common sheath, as indicated be-
fore. Near the middle of the arm it sep-
arated from the latter and extended some-
what downward and forward. At a 
variable level within the distal half of the 
arm, usually about an inch below the 
separation of the ulnar nerve (about an 
inch above the point of the elbow) and 
close to the insertion of the M. coraco-
brachialis, the Ramus muscularis distalis 
n. musculocutanei detached from the 
cranial aspect of the median nerve. The 
Ramus muscularis distalis n. musculo-
cutanei dipped behind the M. biceps 
brachii and divided into a muscular and a 
cutaneous twig. The muscular twig, after 
splitting, ramified inside the M.' brachialis, 
while the cutaneous twig (N. cutaneus 
antebrachii medialis) stretched, at first be-
tween the M. brachialis, laterally, and the 
M. biceps brachii, medially, and later 
emerged between the latter muscle and 
the M. brachiocephalicus. At this place, it 
detached a fine cutaneous twig to supply 
the fascia and skin on the dorsomedial 
aspect to the middle of the forearm. It 
coursed along the medial aspect of the 
insertion of the M. brachialis and, there-
after, the origin of the M. extensor carpi 
radialis. During its distal course, it de-
tached several twigs to innervate the fas-
cia and skin on the medial and dorsal as-
pects of the forearm. On the distal half of 
the forearm, it released a few twigs to 
furnish the medial and dorsal aspects of 
the carpus. Its main continuation joined 
several twigs (Nn. cutanei antebrachii lat-
erales) given off by the superficial branch 
(Ramus superficialis) of the radial nerve 
(N. radialis) on the dorsal aspect of the 
forearm and carpus. 
The median nerve, at a transverse plane 
of the point of the elbow, gave off a slen-
der twig caudally to supply the M. pro-
nator teres. It continued medially and 
somewhat behind the insertion of the M. 
biceps brachii and slightly below the 
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medial condyle of the humerus (about an 
inch below the point of the elbow) it di-
vided into a cranial and caudal branch. 
Both of these branches passed obliquely 
under the M. pronator teres. The caudal 
branch was relatively stronger and again 
divided into a cranial and a caudal twig. 
The caudal twig of the caudal branch soon 
split like a fan and supplied the deep face 
of the Mm. pronator teres, flexor carpi 
radialis and flexor carpi ulnaris. The 
cranial twig of the caudal branch was of 
considerable size and split to furnish the 
M. flexor digitorum [digitalis] superficialis 
and the humeral and radial heads of the 
M. flexor digitorum [digitalis] profundus. 
One of these twigs coursed along the 
caudal aspect of the proximal extremity of 
the radius and was destined to supply the 
caudal aspect of the capsule of the elbow 
joint. 
The cranial branch of the median nerve 
assumed the distal continuation and at 
first lay between the M. flexor carpi radi-
alis and the caudal aspect of the medial 
border of the radius. Near the middle of 
the forearm, it gradually crossed the deep 
face of the M. flexor carpi radialis and 
came to lie between the latter muscle and 
the M. flexor digitorum [digitalis] super-
ficialis. It descended further, medial to 
the accessory carpal bone, along the me-
dial face of the M. flexor digitorum [digi-
talis] superficialis and subsequently lay 
between the tendons of the latter muscle 
and the M. flexor digitorum [digitalis] pro-
fundus. Near the middle of the meta-
carpus (in two cases about two inches 
above the fetlock joint), the median nerve 
divided into a medial and a lateral palmar 
nerve. 
The medial palmar nerve (N. palmariS 
medialis), about half an inch below the 
previous bifurcation, again divided into 
two. The medial branch (Ramus medialis 
= N. digitalis palmaris communis II) of 
the N. palmaris medialis continued dis-
tally along the mediopalmar aspect of the 
fetlock joint. Near the latter, it released 
a few twigs to the medial accessory digit 
(2nd digit) and finally extended as the 
palmar proper digital nerve (N. digiti III 
palmaris proprius) along the flexor (pal-
mar) surface of the 3rd digit. 
24 
In four cases, the medial branch (Ra-
mus medialis) of the N. palmaris medialis 
communicated with the medial branch 
(Ramus medialis) of the superficial branch 
of the radial nerve by means of a delicate 
twig. 
The lateral branch (Ramus interdigi-
talis) of the N. palmaris medialis passed 
downward and continued as the palmar 
proper digital nerve (N. digiti III palmaris 
proprius) of the 3rd digit. 
The lateral palmar nerve (N. palmaris 
lateralis) of the median nerve also divided 
into a medial and a lateral branch (this 
division resulted about half an inch to 
three-fourths of an inch below the bifurca-
tion of the medial palmar nerve). The me-
dial branch (Ramus interdigitalis) of the 
lateral palmar nerve continued as the pal-
mar proper digital nerve (N. digiti IV pal-
maris proprius) of the 4th digit. In one 
case, both the palmar proper digital nerves 
of the 3rd and 4th digits arose from the N. 
digitalis palmaris communis III-the lat-
eral terminal branch of the medial palmar 
nerve.~ 
Both the palmar proper digital nerves 
of the 3rd and 4th digits, during their dis-
tal course, released a few twigs to furnish 
the adjacent surfaces of the medial and 
lateral accessory digits (2nd and 5th dig-
its), respectively. Within the interdigital 
space, they detached a few twigs to supply 
the interdigital surfaces of the principal 
digits. In seven specimens, a slender 
anastomotic branch (Ramus communi-
cans) existed between the dorsal proper 
digital nerves (Nn. digitales dorsales pro-
prii) of the N. digitalis dorsalis communis 
III and the palmar proper digital nerves 
(Nn. digitales palmares proprii) of the me-
dial and lateral palmar nerves through 
the interdigital space. In the rest, the 
area of innervation of both the dorsal and 
palmar proper digital nerves appeared to 
overlap in the interdigital surfaces of the 
principal digits and, consequently, no 
anastomotic branch between them was 
distinctly visible. 
The lateral branch (Ramus lateralis) of 
the lateral palmar nerve, close to its bifur-
cation (about one and a half inches above 
the fetlock joint), received the superficial 
branch of the Ramus palmaris n. ulnaris. 
Iowa State University Veterinarian 
;;:;<
 
'"
 !:!
 
.
<1:>
 ~ c .... .... (0
 
Q
) 
"
'
I 
~
 
en
 
Fi
gu
re
 5
. 
N
er
ve
s 
o
f 
th
e 
D
is
ta
l 
Pa
rt
 o
f 
R
ig
ht
 F
or
el
im
b 
o
f 
G
oa
t: 
D
or
sa
l 
v
ie
w
 (S
ch
em
ati
c) 
R
am
us
 s
u
pe
rf
ic
ia
li.
 
•
 
•
 
N
.
 
di
gi
ta
lis
 d
or
sa
lis
 
•
 
lil
l 
c
o
m
m
u
n
is
 I
II 
R
am
us
 d
or
sa
lis
 ~
,
 
n
. 
u
ln
ar
is
 
N
 d
ig
iti
 
IV
 
do
rs
al
is
 
pr
op
ri
us
 
N
.
 
di
gi
ti 
IV
 d
or
sa
lis
 --
iII
IH
W
I.,.
 
pr
op
ri
us
 
IV
 
I
I
-
-
-
N
.
 
di
gi
ta
lis
 d
or
sa
lis
 
c
o
m
m
u
n
is
 
II 
N
.
 
di
gi
ti 
III
 d
or
sa
lis
 
pr
op
ri
us
 
N
.
 
di
gi
ti 
III
 
do
rs
al
is
 
pr
op
ri
us
 
ill
 
Fi
gu
re
 6
. 
N
er
ve
!>
 o
f 
th
e 
D
is
ta
l 
Pa
rt
 o
f 
R
ig
ht
 F
or
el
im
b 
o
f 
G
oa
t: 
Pa
lm
ar
 v
ie
w
 (S
ch
em
ati
c) 
N
.
 
m
e
di
an
us
 
.
~
~
.
 
br
an
ch
es
 t
o 
M
.
 
fl
ex
or
 
di
gi
to
ru
m
 
su
pe
rf
ic
ia
lis
 
R
am
us
 
~al
mar
is 
~
 ell
., 
R
am
us
 ~
ors
ali
s 
n
. 
u
ln
ar
a,
 
l'!
f~ 
n
.
 
u
ln
ar
ls
 
~
'
l
 
R
am
us
 p
ro
fu
nd
us
 
N
.
 
pa
lm
ar
is
 
'
,11
\\1
 "
 
N
.
 
pa
lm
ar
is
 l
at
er
al
is
 
m
e
di
al
is
 
N
.
 
di
gi
ta
lis
 
pa
lm
ar
is
 c
o
m
m
u
n
is
 I
I 
N
.
 
di
gi
ti 
III
 
pa
lm
ar
is
 p
ro
pr
iu
s 
N
.
 
di
gi
ti 
'
"
 
pa
lm
ar
is
 p
ro
pr
iu
s 
ill
 
.
-
lI\
IJ.
 
N
.
 
di
gi
ta
lis
 p
al
m
ar
is
 
c
o
m
m
u
n
is
 
III
 
N
.
 
di
gi
ti 
IV
 
pa
lm
ar
is
 p
ro
pr
iu
s 
~.
_.
' 
N
.
 
di
gi
ti 
IV
 
pa
lm
ar
is
 p
ro
pr
iu
s 
IV
 
The combined trunk thus formed, the N. 
digitalis palmaris communis IV, de-
scended along the palmarolateral aspect 
of the fetlock joint. Near the latter, it de-
tached a few twigs to the lateral accessory 
digit (5th digit) and continued further as 
the palmar proper digital nerve (N. digiti 
IV palmaris proprius) along the flexor (pal-
mar) surface of the 4th digit. 
In the sheep and goat (Figs. 4, 6), the 
Ramus muscularis distalis n. musculo-
cutanei separated from the median nerve 
at a variable level within the distal half of 
the arm. It divided into a muscular and a 
cutaneous branch. The cutaneous branch 
(N. cutaneus antebrachii medialis) sup-
plied the fascia and skin on the proximal 
third of the dorsomedial aspect of the 
forearm. 
In the sheep and goat the median nerve 
divided into a medial and a lateral palmar 
nerve within the distal half of the meta-
carpus, as in the ox. The terminal divi-
sions of both medial and lateral palmar 
nerves in the sheep were similar to those 
in the ox. In the goat, the N. palmaris 
medialis divided into the Ramus medialis 
(N. digitalis palmaris communis II) and 
N. digitalis palmaris communis III. The 
Ramus medialis descended as the N. digiti 
III palmaris proprius, while the N. digi-
talis palmaris communis III gave rise to 
the Nn. digitales III et IV palmares proprii. 
The N. palmaris lateralis joined the Ra-
mus superficialis of the palmar branch of 
the ulnar nerve (N. ulnaris) and continued 
in a similar manner to that of the ox and 
sheep. 
III. N. radialis (Fig. I) 
In the ox the radial nerve, near the mid-
dle of the arm, was related laterally to the 
lateral head of the M. triceps brachii and 
medially to the M. brachialis. At this 
place, it divided into a superficial and a 
deep branch. 
The superficial branch (Ramus super-
ficialis) emerged between the M. brachi-
alis, medially, and the origin of the M. 
extensor carpi radialis, laterally. Near 
the cranial border of the lateral head of 
the M. triceps brachii, it detached a long, 
slender branch (N. cutaneus antebrachii 
lateralis) which coursed medial to the 
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parent trunk and, about the middle of the 
forearm, gave off some twigs to join the 
latter. The main branch continued dis-
tally and, near the middle of the dorsome-
dial aspect of the forearm and distal to 
same, united with several twigs released 
by the N. cutaneus antebrachii medialis 
of the Ramus muscularis distalis n. mus-
culocutanei. The combined trunk 
stretched downward to furnish twigs to 
the fascia and skin of the adjoining area, 
obliquely crossed the medial aspect of the 
carpus, and finally disappeared in the 
fascia and skin on the medial aspect of 
the proximal half of the metacarpus. 
About an inch below the preceding 
branch, the Ramus superficialis of the 
radial nerve released another twig later-
ally to supply the fascia and skin on the 
dorsolateral aspect of the proximal third 
of the metacarpus. 
The superficial branch of the radial 
nerve coursed distally, at first along the 
dorsal surface and thereafter occupied 
somewhat the dorsomedial aspect of the 
forearm. It descended along the dorsal 
aspect of the carpus, medial to the tendon 
of insertion of the M. extensor carpi radi-
alis. At this site, it detached twigs to the 
fascia and skin of the adjacent area. Ap-
proximately one and a half inch to two 
inches above the fetlock joint, the super-
fiicial branch of the radial nerve divided 
into a medial branch (Ramus medialis) 
and the N. digitalis dorsalis communis III. 
The medial branch (Ramus medialis = N. 
digitalis dorsalis communis II), during its 
distal course, released a few twigs to the 
medial accessory digit (2nd digit) near the 
fetlock joint and continued as the dorsal 
proper digital nerve (N. digiti III dorsalis 
proprius) of the 3rd digit. In four cases, 
the medial branch of the Ramus super-
ficialis of the radial nerve communicated 
with the medial branch (Ramus medialis) 
of the N. palmaris medialis of the median 
nerve by means of a delicate twig. 
The lateral branch (N. digitalis dorsalis 
communis III) of the superficial branch of 
the radial nerve extended over the tendon 
of the M. extensor digiti III (a part 
of the M. extensor digitorum [digitalis] 
communis, according to annotation 144 
of the N.A.V.1H). About half an inch 
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below the previous bifurcation it divided 
and descended along the opposed surfaces 
of the interdigital space as the dorsal 
proper digital nerves (Nn. digitales III et 
IV dorsales proprii) of the 3rd and 4th 
digits. During their distal course, they 
also released a few twigs to furnish the 
adjoining interdigital surfaces of the prin-
cipal digits. In seven instances, an anasto-
motic branch (Ramus communicans) ex-
isted between the dorsal proper digital 
nerves (Nn. digitales III et IV dorsales 
proprii) of the N. digitalis dorsalis com-
munis III and the palmar proper digital 
nerves (Nn. digitales III et IV palmares 
proprii) of the medial and lateral palmar 
nerves of the median nerve (N. medianus) 
through the interdigital space. 
The deep branch (Ramus profundus) of 
the radial nerve, following its separation 
from the superficial branch near the mid-
dle of the arm, at first passed between the 
M. brachialis, medially, and the origin of 
the M. extensor carpi radialis, laterally. 
It extended beneath the latter muscle to 
which it gave two twigs. Subsequently, it 
stretched between the M. extensor carpi 
radialis and the M. extensor digiti III 
(a part of the M. extensor digitorum 
[digitalis) communis) and supplied twigs 
along the deep face of the latter mus-
cle and to the M. extensor digitorum 
[digitalis] communis. At this level, a long 
slender twig was given off which was di-
rected downward and somewhat back-
ward and, after coursing to the middle of 
the forearm, innervated the M. abductor 
digiti primi [pollicis] longus [s. M. ex-
tensor carpi obliquus]. The main trunk 
stretched further backward and continued 
under the M. extensor digitorum [digi-
talis] lateralis [s. M. extensor digiti IV] 
which received a few twigs. Thereafter, 
it was entirely expended within the M. 
ulnaris lateralis [so M. extensor carpi ul-
naris]. 
In the sheep and goat (Figs. 3, 5), the 
radial nerve, near the middle of the arm. 
as in the ox, divided into a superficial and 
a deep branch. Similar to the ox, the 
deep branch (Ramus profundus) furnished 
muscular branches (Rami musculares) to 
primarily supply the extensors of the 
carpus and digits. 
Issue, No.1, 1967 
The superficial branch (Ramus super-
ficialis) divided into a Ramus medialis (N. 
digitalis dorsalis communis II) and the N. 
digitalis dorsalis communis IlIon the 
dorsal aspect of the carpometacarpal artic-
ulation in the sheep, and within the proxi-
malone-fourth of the metacarpus in the 
goat. Their distal extension was otherwise 
similar to the ox, except that there was no 
communication between the Ramus me-
dialis of the N. digitalis dorsalis communis 
III and the Ramus medialis of the N. pal-
maris medialis in the sheep and goat. 
IV. N. axillaris 
The axillary nerve passed along the 
flexor surface of the shoulder joint, dip-
ping between the Mm. subscapularis and 
teres major. It soon divided into three 
main branches. The proximal branch 
furnished a few sensory twigs to the cau-
dal aspect of the capsule of the shoulder 
joint and muscular twigs to the M. teres 
major and scapular part of the M. deltoid-
eus. The middle branch, at the caudal as-
pect of the M. subscapularis and close to 
its origin, detached a small twig to in-
nervate the M. teres minor and the acrom-
ial part of the M. deltoideus. The main 
trunk of the middle branch (N. cutarieus 
antebrachii cranialis) emerged between 
the acromial and scapular parts of the M. 
deltoideus and, in one case, between the 
latter and the lateral head of the M. tri-
ceps brachii. It crossed obliquely the 
humeral attachment of the M. brachio-
cephalicus as it gradually inclined toward 
the cranial aspect of the forelimb, contin-
ued under the V. cephalica, and descended 
along the craniomedial aspect of the fore-
arm, medial to the origin of the M. ex-
tensor carpi radialis and the insertion of 
the M. brachialis. The distal branch re-
leased several cutaneous twigs (Nn. 
cutanei brachii laterales) during its course 
and extended between the acromial part 
of the M. deltoideus and the interval be-
tween the lateral and deltoid tuberosities 
of the humerus. Later, it was related 
superficially to the M. brachiocephalicus 
and was expended inside same at the level 
of the lower limit of the deltoid tuberosity. 
In the sheep and goat, the axillary nerve 
furnished the flexors of the shoulder joint 
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(Mm. teres major, teres minor, deltoideus 
and the caudal belly of the M. subscapu-
laris) and the M. brachiocephalicus. In the 
sheep, the proximal branch of the axillary 
nerve also supplied the M. infraspinatus. 
Its cutaneous branch (N. cutaneus ante-
brachii cranialis) usually arose from the 
distal branch, frequently emerged between 
the two parts of the M. deltoideus, and 
ramified in the fascia and skin around the 
dorsolateral aspect of the elbow joint. 
DISCUSSION AND SUil'IMARY 
In the ox, sheep and goat, the N. cuta-
neus antebrachii caudalis was given off 
by the N. ulnaris from its cranial aspect. 
It arose within the distal half of the arm 
and divided frequently into a cranial and 
a caudal branch. In the ox, it supplied the 
fascia and skin on the craniomedial aspect 
of the forearm to the carpus, and the me-
diocaudal and lateral aspects of the proxi-
mal third of the forearm. In the sheep 
and goat it supplied the fascia and skin 
on the mediocaudal aspect of the proximal 
one-fourth of the forearm. ReimerslH and 
Schreiberlfl described the cranial branch 
as ending at the level of the carpus and 
the caudal branch as furnishing the cau-
dal region of the forearm to the distal end 
of the carpus in the ox. ReimerslM asserted 
that the course and area of ramification of 
the caudal cutaneous nerve of the forearm 
in the sheep and goat were similar to those 
of the ox. Mayl4 found that it supplied 
the skin of the caudal aspect of the fore-
arm in the sheep. 
In the ox, sheep, and goat the muscular 
branches of the ulnar nerve innervated 
the M. flexor carpi ulnaris, M. flexor digi-
torum [digitalis] superficialis, and the 
humeral and ulnar heads of the M. flexor 
digitorum [digitalis] profundus. It also 
supplied, below the carpus, the M. interos-
seus medius. 
According to Reimers, IX Ellenberger and 
Baum,1l Schreiber,1!! Dobberstein and 
Koch4 the Ramus musculocutaneus of the 
median nerve should be regarded as the 
Ramus l~lUscularis distalis of the N. mus-
culocutaneus. In agreement with Langer 
and Nickel,l:! its cutaneous branch, the N. 
cutaneus antebrachii medialis, exchanged 
fibers with the superficial branch of the 
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radial nerve on the distal third of the 
forearm and dorsal to the carpus. Later, 
the superficial branch of the radial nerve 
divided into a Ramus medialis (N. digi-
talis dorsalis communis II) and the N. 
digitalis dorsalis communis III. This was 
also observed by Schreiber,IO but he fur-
ther described that the cutaneous branch 
of the musculocutaneous nerve may con-
tinue distally as the N. digiti III dorsalis 
medialis. 
In the ox, sheep and goat the median 
nerve supplied muscular twigs to the Mm. 
pronator teres, flexor carpi radialis, flexor 
carpi ulnaris, flexor digitorum [digitalis] 
superficialis, and the humeral and radial 
heads of the M. flexor digitorum [digitalis] 
profundus. 
In the ox, in agreement with ReimerslR 
and Langer and Nickel,l:! we observed in 
four cases that the medial branch (Ramus 
medialis) of the medial palmar nerve com-
municated with the medial braI}ch (Ramus 
medialis) of the superficial branch of the 
radial nerve by means of a delicate twig. 
Further, we observed communication be-
tween the Nn. digitales III et IV dorsales 
proprii and the Nn. digitales III et IV 
palmares proprii through the interdigital 
space, also in agreement with ReimerslS 
and Langer and Nickel. l :! In the ox, sheep 
and goat, the median nerve at first divided 
into a medial and a lateral palmar nerve 
within the distal half of the metacarpus. 
In the ox and sheep, the medial palmar 
nerve frequently divided into the Ramus 
medialis and Ramus interdigitalis. Sim-
ilarly, the lateral palmar nerve gave rise 
to the Ramus lateralis and Ramus inter-
digitalis. But in the goat, the medial pal-
mar nerve divided into the Ramus medi-
alis and N. digitalis palmaris communis 
III. In the ox and sheep, the palmar 
proper digital nerves of the 3rd and 4th 
digits arose independently from the me-
dial and lateral palmar nerves, respec-
tively, while in the goat these branches 
originated from the terminal division of 
the N. digitalis palmaris communis III, de-
tached from the medial palmar nerve. 
May14 mentioned that the median nerve 
in the sheep divided into three branches, 
medial, middle and lateral, at the junction 
of the middle and distal thirds of the 
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metacarpus. He described that the medial 
palmar digital nerve detached an anasto-
motic branch to the axial palmar digital 
nerve of the 3rd digit, which we could 
not confirm in ten dissections to date. 
In the above-mentioned species, the 
deep branch (Ramus profundus) of the 
radial nerve furnished the extensors of 
the carpus and digits. Besides, Reimers17 
asserted that in about half of the cases in 
the ox the radial nerve gave off a delicate 
twig to the M. brachialis, close to its in-
sertion. This muscle is a flexor of the 
elbow joint, whereas the radial nerve, in 
general, supplies the extensors of the el-
bow, carpus and digits. This innerVation 
allows us to recognize the remnant of the 
previously present M. brachioradialis 
which is fused with the M. brachialis in 
ruminants. 
In the ox, sheep and goat, the axillary 
nerve furnished the flexors of the shoulder 
joint and the Pars clavicuiaris1N or Pars 
cleidobrachialis11 of the M. brachiocepha-
licus. The latter was originally a part of 
the M. deltoideus, which is a flexor of the 
shoulder. 
The cutaneous branch of the axillary 
nerve, the N. cutaneus antebrachii crani-
alis, frequently emerged between the two 
parts of the M. deltoideus but sometimes 
it was observed to emerge, in the ox and 
sheep, between the M. deltoideus and the 
lateral head of the M. triceps brachii. 
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